Pharmacokinetic and pharmacodynamic evaluation of the topoisomerase inhibitor irinotecan in cancer patients.
We conducted a pharmacokinetic and pharmacodynamic evaluation of irinotecan (CPT-11) and determined the effect of race and sex on disposition and toxicity of CPT-11. We tested the efficacy of acetaminophen (AAP) to phenotype SN-38 glucuronidation. Forty patients received a dose of 145 mg/m2 of CPT-11 as a 90-minute infusion. Total CPT-11, SN-38, and SN-38G were quantitated in plasma and urine samples. Following administration of 1 g AAP, urinary concentrations of AAP and AAP-glucuronide (AAP-G) were assessed. CPT-11 exhibited a mean elimination half-life (t1/2) of 8.8 hours, an average clearance (CL) of 14.6 L/h/m2, and a mean volume of distribution at steady-state (Vdss) of 136 L/m2. SN-38 and SN-38G had low plasma availabilities (3% and 10% relative to CPT-11), with mean t1/2 values of 11.6 and 10.5 hours, respectively. Urinary recovery accounted for 15% of the dose. Race and sex had no effect on the plasma availability of CPT-11, SN-38, and SN-38G. The applicability of biliary index (BI) in predicting dose-limiting intestinal toxicity was validated. Patients who developed grade 3 or 4 toxicity had significantly higher index values compared with patients with grade 0 to 2 toxicity (P = .001). There was no difference in the incidence and severity of toxicity based on race and sex. AAP was a poor predictor of SN-38 glucuronidation. The high degree of interpatient variability in parameter estimates suggests pharmacogenetic variation or differential induction or inhibition of the sequential metabolic pathway of CPT-11, as well as variability in transport systems. The low urinary recovery indicates substantial biliary excretion and supports the significant correlation between intestinal toxicity and BI. Black patients are not at increased risk of toxicity. An assessment of individual differences in SN-38 conjugation remains to be established.